Background: Nontraumatic, spontaneous rupture of the ascending aorta is rare and the
The rate of rupture for untreated thoracic aortic aneurysm ranges from 21% to 74%. 2 Spontaneous ascending aortic rupture occurring without prior aortic or connective tissue disease is a rare and unpredictable phenomenon with only 40 cases reported in literature. 3 The aortic diameter does not always correlate with the risk of rupture in these patients. Aortic dimensions change throughout life according to gender, segment, and body morphology that complicates the ability to reliably predict a "point of rupture" for ascending aortic disease. 4 Spontaneous ascending aortic rupture is associated with a mortality rate of 57%. 2 Time is critical in these patients as any delay in surgery is a major contributor to morbidity and mortality. 5 We describe a series of patients who presented to our hospital with non-traumatic, spontaneous ascending aortic rupture from 2012 to 2017. These cases highlight the importance of timely imaging and a high index of suspicion to quickly and accurately establish a diagnosis.
They further emphasize the importance of a multidisciplinary aortic emergency team in expediting the transfer of a confirmed rupture patient to the operating room (OR) for definitive surgery. Table 2 ). The high-risk patient was not being considered for aortic surgery due to multiple comorbid conditions and extreme surgical risk.
| METHODS
The median time from door-to-POC echo, door-to-CT scan, and door-to-OR was 29 min, 67 min, and 155 min, respectively (Table 3) . and no post-operative stroke or death until last follow-up (Table 4 ).
The mean hospital length of stay was 8.28 ± 1.88 days. Microscopic examination of excised aortic tissue revealed chronic inflammation and myxoid degeneration in most cases while no infective or autoimmune cause was discovered. (Table 4 ). The mean duration of long-term, post-operative follow-up was 18.8 months (range = 0.9-63.5 months) with no incidence of aortarelated event or reoperation.
| DISCUSSION
Ascending aortic diameter ≥5.5 cm (5 cm with connective tissue disorders) is generally accepted as an indication for elective aortic replacement. 6 Annual or biannual chest imaging is recommended for patients with an ascending aortic diameter ≥3.5 cm or 4.5 cm, respectively. 6 A "suitable" aortic diameter for intervention is constantly debated in context of size variability found at dissection/ rupture. 7 We generally use the ASI, a risk prediction algorithm for ascending aortic aneurysm disease, that factors in the patient's body surface area (BSA; aortic diameter/BSA) in predicting the yearly risk of complications (dissection, rupture, or death) ( respectively, as they correlate with the same risk quantitatively (Table 2) . AHI has been found to be more reliable as a risk prediction algorithm. 9 Table 2 illustrates the risk categories for each patient according to both algorithms, respectively. It is important to realize that these calculations were made following rupture (that is known to cause spontaneous aortic dilatation) and are therefore likely to overestimate the actual risk. We usually recommend radiographic (CT scan) follow-up every 2-3 years for low-risk and 1-2 years for moderate-risk patients according to the predictive algorithms. There is no consensus on specific blood pressure ranges for low-moderate risk patients; however, it is tightly regulated according to medical guidelines. For patients admitted with impending dissection/rupture awaiting surgery, we advise a target systolic blood pressure of <90 mmHg or as low as tolerated until urine output or mentation is affected. We also target a heart rate of <60 beats per minute with the same parameters for tolerance.
From a clinical standpoint, diagnosing an aortic rupture in a patient with a "normal" caliber aorta who either had no prior diagnosis, or has been followed conservatively, requires an extremely high index of suspicion. 2 As part of our partnership with the Department of Emergency Medicine, an acute thoracic aortic emergency (ATAE) protocol has been established ( Figure 4 ).
This calls for early and consistent collaboration between cardiac surgeons and the ED physicians in order to establish a timely clinical diagnosis.
In this series, the mean aortic diameter at rupture was 4.60 ± 0.62 cm (median = 4.3 cm) (Table 5 ). However, considering that the aortic wall dramatically dilates at the point of rupture, this may be an overestimation. 7 Additionally, the majority of the patients were hemodynamically stable, making it a difficult diagnosis altogether (requiring successive studies). On the contrary, there were four patients (Pts. #2,4,5,7) with IMH and two (Pts. #4,6) with an appreciable focal dissection on diagnostic imaging. These cases were designated for emergent surgery according to level-1 recommendations that IMH be treated as an acute type A aortic dissection. 10 Similarly, there were three patients who had significant AI on POC echo (POC in ED) with the absence of gross aortic pathology on pre-operative CT scans.
Typical chest pain presenting concomitantly with de-novo AI is a red flag for underlying aortic disease and should be considered for urgent surgery.
Diagnostic delay in a few cases along with a small sample size increased the mean door-to-OR time in this series (8.7 ± 13.7 h).
However, the median door-to-OR time of 2.58 h represents the ideal management timeline according to the ATAE protocol and is comparable to other studies (evaluating an acute aortic protocol). 5, 11, 12 The shorter median time duration from triage to echo and CT also reflects the effectiveness of the ATAE protocol integration for a rare and difficult diagnosis (Table 3) .
Diagnostic imaging can be challenging to decipher in these cases (Table 1) . Subtle findings such as a focal intimal disruption in a nonaneurysmal aorta can create ambiguity in patients who present with stable hemodynamics. 13 Some patients may possess adjunct signs such as pericardial effusion, AI, pseudoaneurysm, and IMH. 14 In our series, most cases had obvious pericardial effusion on the POC echo performed in the ED (Table 1) . Early use of echocardiograms in the ED with clear guidelines for contrast-enhanced CT and/or magnetic resonance imaging can help establish the diagnosis rapidly and accurately.
It is imperative that cases with a high index of suspicion for aortic rupture are investigated, diagnosed, and operated emergently. To expedite this process, a protocol for inter-departmental coordination was formulated ( Figure 4 ). Rapid diagnosis and expeditious surgery can result in excellent outcomes.
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